The effects of uterine and umbilical blood flows on the transfer of propofol across the human placenta during in vitro perfusion.
The safety of using propofol in parturients is controversial, and little information is available on the factors that influence the placental transfer of propofol. In this study, we investigated the effects of uterine and umbilical blood flows on the placental transfer of propofol by using the dually perfused human placental cotyledon. Placental transfer was evaluated on the basis of the placental clearances at various uterine and umbilical flow rates. The placental transfer of propofol was significantly facilitated by the increased uterine flow rates over the range from 7.5 to 25 mL/min. The placental clearances of propofol were also dependent on the umbilical flow rates over the range from 0.5 to 4.0 mL/min. In contrast, the placental transfer of antipyrine was flow dependent when the umbilical flow rate was <2.0 mL/min and became permeability limited when it was >2.0 mL/min. No differences in either maternal or fetal venous concentrations of propofol were observed as umbilical flow rates varied from 0.5 to 4.0 mL/min, suggesting that an equilibration across the placenta occurs at low flow rates. These results indicate that fetal uptake of propofol can be profoundly altered by the changes in both uterine and umbilical blood flows observed in various pathophysiologic conditions and that lipid solubility greatly influences placental transfer of drugs. Uterine and umbilical blood flows are determinant features in controlling the placental transfer of propofol, and, therefore, changes in these variables would significantly affect the extent of fetal exposure to propofol.